Gas hydrates can cause serious problems in oil-and gas industry. It can be formed by synergies of gas-and water molecules at low temperature and high pressure. The hydrate formation can be prevented with an inhibitor dosing system, which can be regulated by a PLC system. Field installed systems work remotely from the supervisory station. These systems work autonomously, but usually it is necessary to inform the supervisory station about their working conditions. The main aim of this paper is to prevent gas hydrate's formation at a Hungarian gas-field, which name is Szeghalom 29.
INTRODUCTION
The Research Institute of Applied Earth Sciences at the University of Miskolc deals with the prevention of gas hydrate formations. First of all, gas hydrates are similar to snow in their appearance. It can be formed by the synergies of gas-and water molecules [2] . Low temperature and high pressure are needed for the formation of gas hydrates. There are three different structures of gas hydrates, the first (S1) and the second (S2) are very frequent at industry [1] .
Generally the industry distinguishes four prevention tools of the hydrate formations. From these the most common tool is the dehydration of the gas-flowing system. The efficiency of this procedure is low. The methanol, which is used during the procedure, is harmful for the environment. Modern chemicals are required in nowadays' procedures. [1] .
2.
GAS HYDRATE Natural gas hydrates are crystalline solids composed of water and gas. The gas molecules, also known as guests are trapped in water cavities or host that are composed of hydrogen-bonded water molecules. Typical natural gas molecules include methane, ethane, propane and carbon dioxide [1] , [3] .
Shut-in gas wells are particularly prone to serious hydrate problems, if the well producing some water. Subsequent equilibration of the tubular and its contents with cold zones of the rock can lower the temperature into the hydrate-formation region. Hydrate nuclei form from the films of water on the tubular walls. The subsequent crystallization can result in large plugs of hydrate tens or hundreds of meters long.
Hydrate formation also can take place within a shut-in oil well, generating a slurry of solid that is capable of accumulating and plugging the pipe. The logic is that oil will dissolve some water-generally small amounts. Under high-temperature/highpressure (HT/HP) conditions, the amounts can be 5 to 10 mol %. The oil is produced up the wellbore, temperature falls, and liquid water comes out of solution, remaining in suspension as micro-droplets. In a static condition, the micro-droplets gradually coalesce and precipitate. This liquid water is saturated with gas so that hydrates can form at the appropriate pressure/volume/temperature (PVT) values [2] , [7] . 
AVOIDANCE OF HYDRATES
Avoidance of hydrate formation is preferable to removal of existing hydrate from an economical view and safety concerns. To achieve this, the hydrate formation process can be influenced by several ways:
 Dehydration of the gas before transport  Controlling of pressure and temperature during the transport  Using of thermodynamic hydrate inhibitors  Using of kinetic hydrate inhibitors  Using of anti-agglomerate
Dehydration
The less water the transported gas contains the lower is the risk of hydrate formation. Natural gas is dehydrated with dosing of triethylene glycol or with molecular sieves.
Pressure and temperature control
If the conditions can be held outside of the hydrate formation limits, wet gas can be transported, too. But it is to be considered, that local pressure and particularly temperature fluctuations can occur. The required technic for temperature control of the whole pipeline or larger sections is costly, reduced pressure leads directly to lower feed rates.
Thermodynamic hydrate inhibitors
With thermodynamic inhibitors the chemical potential between the water molecules is changed. The pressure and temperature range in which hydrate formation is possible gets shift to higher pressure and to lower temperature. Used as inhibitors are salts, especially alkali halogenides, alcohols, like methanol and glycols. The advantages of thermodynamic hydrate inhibitors are their proven application, their recycling possibilities, their availabilities and that they works with any type of hydrocarbon. Disadvantages are the required high volume percentages of thermodynamic inhibitor. This leads to an extensive logistic support for the transport of inhibitor to the well, the feed rate decreases due to the added inhibitor volume and the recycling of thermodynamic hydrate inhibitor is costly. Also lead the chemical properties of the inhibitor to a higher corrosion rate and to higher safety requirements. Too small amounts of thermodynamic inhibitor can support the hydrate formation instead of preventing it.
Kinetic hydrate inhibitors
With kinetic inhibitors the formation of the cell structure is strongly decreased in its speed. The inhibitors interfere in the chemical equilibrium of the formation reaction and decrease the reaction rate. So they are the opposite of catalysts which interfere to reactions by increasing their reaction rates.
Anti agglomerate
Anti-agglomerate do not prevent the formation of hydrate particles but they inhibit the agglomeration of these particles to bigger clusters. The hydrate particles stay dispersed in the hydrocarbon phase and can not plug the pipeline. Kinetic hydrate inhibitors and Anti agglomerate are combined denoted as Low Dosage Hydrate Inhibitors. Advantages of these inhibitors are their low dosage rates in a range of only a few mass or volume percentages what causes lower costs for chemicals, injection technique and logistics. Also higher feed rates can be obtained. Unfavorable is, that the Low Dosage Hydrate Inhibitors can only be used under limited conditions and that they mostly have higher environmental risks and therefore require higher safety standards. [3] [7] 4.
INHIBITOR INJECTION SYSTEMS Gas hydrates can cause serious problems in the oil and gas industry. During the production of gas one of the major problems is the formation of hydrate crystals in the pipeline. Gas hydrates can be formed at low temperatures and at high experimental pressure. A huge amount of hydrate crystals can cause hydrate plugs in the pipeline. The hydrate plug effect lengthens production outages and results in loss of money for the maintainer. [11] To monitor the formation of hydrate crystals we measure the following parameters:
 pressure of siphon of well, 
PARTS OF THE TELEMETRY SYSTEM
We developed a prototype of field-installed electrically-driven inhibitor injection system with a complete telemetry solution. The section is about the description of this telemetry system.
The telemetry system consists of two types of units: A) the central system and B) the remote systems (See Figure 2. ). The two units of the system are communicating through GPRS on a virtual private network (VPN). VPNs allow private data to be encrypted and transmitted securely over public networks. A VPN is a network that extends dedicated connections between remote branches or remote access to mobile users over a shared infrastructure [13] . The system uses the client-server model where the field-installed systems are the clients and the central system is the server.
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The central unit
The central unit is a high-performance server computer. A special software is responsible for handling clients. One server can handle several clients, thus areas can be formed by providing locations. First of all, the script checks the CRC code at the end of the TCP/IP packets. If it is not correct, the packet is dropped. If the CRC code in the packet equals to the server calculated data, the packet arrives correctly. There are two types of packets: data packet and alert packet. If the packet is a data packet, it consists of sensor data and is stored in the database. If the packet is an alert packet, the processing script sends warnings (E-mail or SMS) before storing. In Figure 3 the server side data process flow is shown.
If the data is stored successfully, a verification is sent to the remote system. The remote system stores data until the verification message has arrived.
The field-installed unit
The field-installed system is responsible for the data acquisition and control the inhibitor injection. After the acquisition of data, the RTU (remote terminal unit) sends data to the central system.
As it is shown in Figure 4 , the field-installed system is made up from the following parts:
A) parts responsible for power supply: solar panel, solar charge controller and battery; B) parts responsible for functions: microcontroller, GPRS modem, local display and control and sensors. The power source of the system is solar energy to reach the close-to-zero emission of the system. The power source of the system are solar cells. The power of solar energy system is 2kW to get long service time. The capacity of the accumulators is 800Ah. [12] To control and acquire data we use a SCADAPack 350 microcontroller with an analog input and a digital output expansion module. The CT63 GPRS modem manufactured by CAP AG is used for the communication with the server. The communication between the controller and the modem is based on AT commands. To drive the asynchronous motor we use an OMRON V1000. The microcontroller query information from the drive uses Modbus protocol over RS-485 line. The frequency of the drive can be changed as functions of the conditions of the well. When the temperature of a gas decreases we must inject more inhibitor to prevent hydrate plugs. 
WEB-based Human-Machine Interface
The system has a modern, interactive WEB-based HMI. The website shows, on one hand, the main actual online parameters of the system (Figure 4 .), on the other hand, the trends and history of the parameters on diagrams. It can be seen by authenticated users only. 
MEASUREMENTS AND RESULTS
The first winter test period has successfully ended. Although we had some problems, still we have several measurements and results.
When we want to prevent formation of hydrate plugs, we need information about the soil temperature. On the basis of the measurement result the worst months are December, January, February, March and April (Fig 6.) . In these months we have to inject the inhibitor additive at the highest rate. CONCLUSION The system that we described in this paper is suitable to monitor and prevent the formation of hydrate plugs in the Hungarian gas fields. It can measure several parameters for gas wells and it is easily expandable with other sensors or modules. After the first winter test period we have several measurement results and experiences in this field. As it is an off-grid system the energy supply and the accumulator capacity are very important factors because if we do not have enough energy, the system will be easily out of action.
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